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REVISED REPORT 
EVALUATION OF REMEDIAL ACTION ALTERNATIVES 
AND SELECTION OF AN APPROPRIATE ALTERNATIVE 

DELCO REMY SITE 
NORTHWEST FIELD AREA 
ANAHEIM, CALIFORNIA 

1.0 INTRODUCTION 

This document presents an evaluation of remedial action 

alternatives and proposes an appropriate alternative for the 

northwest field of the Delco Remy site (site). The site is 

located at 1201 North Magnolia Avenue, Anaheim, California 

(Figures 1 and 2). Specifically, this document contains: 

o Analytical results of soil samplings at the northwest 

field ; 

o Discussion of geology and hydrogeology of the site; 

o Site remediation objectives; 

o Evaluation of appropriate remedial alternatives 

for lead-affected soil; and 

o Selection of and recommendation for an appropriate 

remedial action alternative. 

1.1 BACKGROUND 

Delco Remy manufactures lead-acid batteries for motor 

vehicles and marine vessels at the site. The facilities at 

the site consist of a main manufacturing building, several 

smaller buildings, and related support operations (Figure 2). 

The natural precipitation (storm water) that falls on the 

site collects in a series of drainage ditches at the site. An 

unlined drainage ditch at the northwestern boundary of the 

site (Figure 2) was used to transfer the collected storm water 

at the site and discharge it directly to the Magnolia Storm 

Drain Channel under a National Pollution Discharge Elimination 



System (NPDES) permit (number C A 0 1 0 7 0 9 3 ) .  The Magnolia Storm 

Drain Channel i s  a  t r i b u t a r y  of t h e  San Gabr ie l  River. 

I n  September 1988 ,  Delco Remy constructed a  r e t en t i on  

bas in  t o  c o l l e c t  storm water runoff a t  t h e  s i te  (Figure 3 ) .  

The purposes of t h e  basin were t o  reduce t h e  p o t e n t i a l  of  d i s -  

charging storm water with excessive suspended s o l i d  and/or 

lead  content  and t o  comply with a  mandate by t h e  Regional 

Water Quali ty  Control Board (RWQCB)-Santa Ana Region. This 

basin is  used t o  temporarily c o l l e c t  t h e  storm water during 

i nc iden t a l  heavy r a i n s .  The co l l e c t ed  storm water would sub- 

sequently be f i l t e r e d  and discharged t o  t h e  Magnolia Storm 

Drain Channel. A s  p a r t  of t h e  cons t ruc t ion ,  Delco Remy a l s o  

backf i l l ed  t h e  unl ined d i t c h  and i n s t a l l e d  an underground p ipe  

system t o  t r a n s f e r  t h e  storm water t o  t h e  Magnolia storm d r a i n  

channel. 

P r i o r  t o  t h e  excavation associa ted  wi th  cons t ruc t ion  of 

t h e  r e t en t i on  bas in  and underground p ipe  system, Delco Remy 

re ta ined  Dames & Moore t o  t e s t  t h e  s o i l  i n  t h e  unl ined storm 

d ra in  d i t c h  and t h e  proposed r e t en t i on  bas in  a rea  f o r  lead  

content .  The i n i t i a l  s o i l  sampling and t e s t i n g  revealed e l e -  

vated l e v e l s  of  lead  i n  t h e  s o i l  i n  t h e  above areas .  The ver- 

t i c a l  and hor izon ta l  ex t en t s  o f  e levated  l ead  concent ra t ions  

were assessed by conducting a  s e r i e s  of  add i t i ona l  s o i l  sam- 

p l i ng  and t e s t i n g .  Sect ion 2.0 p resen t s  t h e  sampling and ana- 

l y t i c a l  methodology and t h e  r e s u l t s  of  t he se  t a sk s .  

The prel iminary r e s u l t s  of  t h e  s o i l  lead  analyses were 
submitted t o  t h e  Orange County Health Care Agency (OCHCA) and 

t h e  South Coast A i r  Qua l i t y  Management D i s t r i c t  (SCAQMD). 

Separa te  followup meetings w e r e  arranged wi th  t h e  OCHCA and 

t h e  SCAQMD t o  d i scuss  t h e  prel iminary r e s u l t s  of  lead  concen- 

t r a t i o n s  i n  s o i l ,  t h e  cons t ruc t ion  of a  r e t en t i on  bas in ,  and 

t h e  i n s t a l l a t i o n  of  an underground p ipe  system a t  t h e  north- 

west f i e l d  a rea .  Both t h e  OCHCA and t h e  SCAQMD were informed 

t h a t  a s  p a r t  of t h e  cons t ruc t ion  a c t i v i t i e s ,  lead-af fec ted  



soil will be excavated and stockpiled at the site for future 

remediation. In the meetings, Dames & Moore presented a work 

plan outline and a Health and Safety Plan to be implemented 

during the excavation of lead-affected soil. As a result of 

these meetings, permission from the OCHCA and a variance from 

the SCAQMD were obtained to commence and complete the excava- 

tion at the northwest field area. As part of the construction 

activities, about 3,000 cubic yards of soil with elevated lead 

concentrations were excavated and stockpiled onsite at the 

location shown on Figure 3. 

In December 1988, Dames & Moore prepared a Remedial 

Action Plan (RAP) for Delco Remy regarding remediation of the 

soil stockpiled at the site. The RAP was submitted to OCHCA 

for review and approval. By concurrence of OCHCA, the RAP was 

implemented during May through August, 1989. As part of the 

RAP, the stockpiled soil was treated onsite and disposed of at 

Santiago Canyon Class 111 landfill, which is located in Orange 

County. 

This present document discusses remedial alternatives for 

the rest of the northwest field and proposes the most appro- 

priate alternatives to be implemented at the site. 

1.2 ORGANIZATION 

The remaining portions of this document are organized as 

follows : 

Section 2.0 - Soil Analytical Results 

Section 3.0 - Geologic and Hydrogeologic Setting 

Section 4.0 - Evaluation of Remedial Action Alternatives 

Section 5.0 - Selection of and Recommendation for a 
Remedial Action Alternative 



2.0 SOIL ANALYTICAL RESULTS 

This section presents the analytical results of the soil 

samples collected from several areas, including an off-site 

area north of the site (background samples), the on-site 

northwest field, and the on-site storm drain ditch area. The 

field and laboratory methodologies are discussed in Sections 

2.1 and 2.2 and the results are presented in Sub-sections 

2.3.1 through 2.3.3. 

In September 1989, 14 background surface soil samples 

(depths of 0 to 0.5 feet) were collected in an off-site area 

north of the site along Interstate 5 Freeway. Locations of 

thesse samples, designated as NF-1 through 14, are shown on 

Figure 3. The background samples were analyzed for total and 

soluble lead concentrations (see Subsection 2.2). The purpose 

for sampling and analyzing of these samples were to obtain 

baseline data on the background lead concentrations in the 

general vicinity of the site. The analytical results of the 

background samples are discussed in Subsection 2.3.1. 

In June and August of 1988, samples of surface and near- 

surface soils were collected along the unlined storm drain 

ditch area and the northwest field and analyzed for lead. 

These samples, referred to as investigative samples, were col- 

lected to assess the vertical and lateral extent of lead con- 

centrations in soil. The results of the investigative samples 

are discussed in Subsection 2.3.2. 

In September 1988, after excavation of the lead-af fected 

soil from the unlined drainage ditch and the retention basin, 

confirmatory soil samples were collected from the bottom of 

excavations and analyzed for soluble lead. The results of the 

confirmatory samples are discussed in Subsection 2.3.3. 



2 . 1  SAMPLING METHODOLOGY 

AS noted above, dis turbed s o i l  samples were col lec ted  

from various depth i n t e rva l s  (Tables 1 and 2 )  below ground 

sur face  (bgs )  a t  loca t ions  shown on Figures 3 and 4 .  For 

near-surface samples ( 0  t o  0 . 5  f t ) ,  a  s t a i n l e s s  steel trowel 

was used t o  c o l l e c t  t h e  samples. For deeper samples, a  hand 

auger was used t o  bore t o  t h e  des i red  depth. When t h e  appro- 

p r i a t e  depth was reached with t h e  auger, t h e  sample was 

removed from t h e  boring. S o i l  was removed from t h e  trowel o r  

t h e  ba r r e l  of t h e  auger and packed firmly i n t o  g l a s s  j a r s .  

The j a r s  were then capped with Teflon l ined  l i d s ,  and aff ixed 

with custody s e a l s  and vinyl  tape.  Labels were aff ixed t o  t h e  

l i d  of each j a r  and contained t h e  following information: da te ,  

sample loca t ion ,  sampler 's  s igna ture ,  sample number, depth, 

time, and name of t h e  s i t e .  The s o i l  samples were then placed 

i n  an ice ches t  containing i c e  f o r  t r anspor t  t o  a Cal i fornia  

Department of Health Services (DHS)-certified ana ly t i ca l  lab- 

ora tory  f o r  ana lys i s .  Chain-of-custody forms were completed 

i n  t h e  f i e l d  and transported with t h e  samples t o  t h e  

labora tory .  

Between each sample, sampling equipment was cleaned with 

a  d i l u t e  so lu t ion  of trisodium phosphate (TSP)  o r  equivalent 

de tergent  i n  water,  then r insed with f r e sh  water, and rinsed 

again with deionized water. 

2 .2  ANALYTICAL METHODS 

The s o i l  samples were analyzed f o r  t o t a l  lead and/or sol -  

uble  lead concentrat ions (Tables 1 and 2 )  using EPA Methods 

7421 ,  7420,  200.7 o r  2 3 9 . 1  f o r  lead ana lys i s  (see labora tory  

repor t s  f o r  d e t a i l s ) .  Soluble lead was ext rac ted  using t h e  

Waste Extract ion T e s t  (WET) procedure i n  t h e  Ca l i fo rn ia  Code 

of Regulations, T i t l e  2 2 ,  Division 4 ,  Sect ion 66700.  Some of 

t h e  samples were a l s o  analyzed f o r  pH by EPA Method 9040,  a s  

spec i f i ed  i n  Table 2.  



2.3 DISCUSSION OF ANALYTICAL RESULTS 

2.3.1 BACKGROUND SAMPLES 

This section discusses the analytical results of the 

background soil samples (NF-1 through 14). The sampling loca- 

tions are shown in Figure 3. The analytical results of the 

background soil samples are summarized in Table 1. The labo- 

ratory reports are included in Appendix A. 

AS noted in Table 1, the total lead concentrations of the 

background soils range from 25 mg/kg (Sample NF-6) to 690 

mg/kg (Sample NF-3). The soluble lead concentrations ranged 

from 2.3 mg/l (NF-6) to 72 mg/l (NF-3). The percentage of the 

extractable lead (extracted by WET procedure) are given in 

Table 1. About 70 to 100 percent of the total lead in the 

background samples was extracted during WET extraction. 

The majority of the background samples (8 samples out of 

14 samples) had soluble lead concentrations exceeding the 

Soluble Threshold Limit Concentration (STLC) level (Table 1). 

Presence of such relatively high soluble lead levels and total 

lead concentration (up to 690 mg/kg) are believed to be due to 

the close proximity of the background sampling area to the 

Freeway 1-5. It is believed that the lead content in leaded 

gasoline, after combustion in the car engine, is released into 

the air through the exhaust pipes of the car. The released 

lead in the air, which is expected to be in an oxidized state 

due to combustion in the car engine, should precipitate and be 

accumulated in the soil in the proximity of the freeway. 

Since the Delco Remy site is in the close proximity of the 1-5 

Freeway (Figures 1, 2, and 3), it is justified to conclude 

that the lead concentrations in the background soil samples 

reflect the background concentrations expected in the area of 

the site as well. 



2.3.2 INVESTIGATIVE SAMPLES 

This section includes a summary of the June and August 

1988 soil sampling and analytical results. The sampling loca- 

tions are shown in Figure 4. The analytical results of the 

soil samples are summarized in Table 2, and the laboratory 

reports are included in Appendix A. 

The soil samples collected from the unlined ditch area in 

June and August of 1988 were designated as DD, followed by a 

number to designate location (Figure 4) and a letter to desig- 

nate depth (Table 2). Soluble lead concentrations in the 

ditch samples ranged from a low of 0.11 mg/l in Sample DD2-D 

to a high of 225 mg/l in Sample DD3-A (Table 3). The soil 

with elevated lead concentrations in the ditch area were 

excavated during September 1988 construction and later treated 

on site and disposed of in Santiago Canyon landfill, as dis- 

cussed in Subsection 1.2 

The soil samples collected from the northwest field in 

June and August, 1988 were designated as NW, followed by a 

number to designate location (Figure 4), and a letter to 

designate depth (Table 2). Concentrations of total lead 

(Table 2) in surface samples (0 to 0.5 foot bgs) in the north- 

west field ranged from a low of 54 mg/kg in the field's north- 

west corner (Sample NW8-A), to a high of 9,850 mg/kg in the 

southeast corner (Sample NW1-A) (Table 2 and Figure 4). 

Similarly, the low and high soluble lead values of 3.6 mg/l 

and 1,130 mg/l occurred at the same respective samples. 

Except for NW-1 and NW-4 locations, the total and soluble lead 

concentrations in samples collected from other locations in 

the northwest field (Figure 4) were within the concentration 

range observed in the background samples (compare 

concentrations in Tables 1 and 2). 

The pH values for the surface soils in the northwest 

field ranged from 7.05 to 8.75 along the drainage ditch and 

from 8.15 to 8.85 in the northwest field (Table 2). 

-7- 



2.3.2 CONFIRMATORY SAMPLES 

As mentioned previously, in September 1988, during the 

installation of the underground pipe system and the construc- 

tion of the retention basin, the soil with suspected lead 

concentration values above the STLC level was excavated and 

stockpiled at the site. Samples TD1 through 3 and A1 through 

A4 were collected from the bottom of the excavations, at loca- 

tions shown on Figure 4. The samples were analyzed for 

soluble lead content to check whether the soil with soluble 

lead concentration above the STLC remains in the ground. Only 

TD2, TD3, and A2 showed soluble lead concentrations above STLC 

level (Table 2). Additional excavation at these locations was 

performed, and the excavated soil was stockpiled at the site. 

On September 23, 1988, confirmatory Samples A8 through 

A22 (Figure 4) were collected at the bottom of the excavations 

with Mr. David Dixon from the OCHCA present during the 

sampling. The soluble lead concentration values of these sam- 

ples (Table 3 ) ranged from non-detectable ((0.1 mg/l) to 32.1 

mg/l, with a majority of the samples well below the STLC 

level. Soluble lead concentrations of only two samples (A8  

and All) (Table 2), exceeded the STLC level of 5.0 mg/l. Spot 

cleanup excavations at these locations were performed. On 

September 23, 1988, additional confirmatory samples (RS1 and 

RS2 ) (Figure 4 ) , were collected in these two areas with Mr. 
David Dixon from the OCHCA present during the sampling. The 

soluble lead concentrations in Samples RS1 and RS2 were 

reported at 0.27 mg/l and 0.16 mg/l, respectively, which are 

well below the STLC level of 5.0 mg/l. The results of the 

confirmatory samples indicated that the soils with likely sol- 

uble lead concentrations above the STLC level have been 

removed from the storm drain ditch and the retention basin 

area. As previously mentined in Subsection 1.1, the excavated 

soil was stockpiled at the site, treated, and disposed of at 

Santiago Canyon Class 111 landfill. 



GEOLOGIC AND HYDROGEOLOGIC SETTING 

3 . 1  REGIONAL SETTING 

The s i te  i s  loca ted  i n  t h e  northern p a r t  of t h e  Orange 

County Coastal  P l a in  and is l o c a l l y  under la in  by a  t h i ck  

sequence of poorly consolidated t o  unconsolidated c l ay ,  s i l t ,  

sand, and gravel  of con t inen ta l  o r i g i n .  The sediments were 
deposi ted by r i v e r s  dra in ing  highland a reas  t o  t h e  nor th  and 

t r an spo r t i ng  sediment w e s t  and southwestward across  t h e  Orange 

County P la in .  The nearby su r face  water bodies inc lude  t h e  

Santa Ana River 6-1/2  m i l e s  t o  t h e  e a s t ,  Carbon Creek 1-1 /2  

miles t o  t h e  south,  and Coyote Creek 5 .2  m i l e s  t o  t h e  w e s t .  

A l luv ia l  depos i t s  a r e  genera l ly  described a s  widely va r i ab l e  

mixtures of c l a y ,  s i l t ,  sand, and g rave l .  

The si te is  s i t u a t e d  i n  t h e  lower Santa Ana River Ground- 

Water Basin. This basin is  ac tua l l y  p a r t  of a  l a r g e r  ground- 

water bas in  t h a t  under l i e s  both t h e  Los Angeles and Orange 

County Coastal  P la ins .  W e l l  records i n d i c a t e  t h a t  t h e  

regional  ground-water t a b l e ,  used spar ingly  f o r  domestic water 

supply,  occurs approximately 100 f e e t  below ground su r f ace  i n  

t h e  s i te a rea .  Deeper aqu i fe r s  a r e  used more f o r  domestic 

purposes. The Orange County Water District r epo r t  from 

1984-85 i nd i ca t e s  a  southwesterly flow d i r e c t i o n  f o r  t h e  

regional  water t a b l e .  Shallow ground-water flow i s  repor tedly  

t o  t h e  southwest (Orange County Water D i s t r i c t ,  1986).  

The q u a l i t y  of  t h e  shallow ground water,  where p resen t ,  

i n  t h e  a rea  is  genera l ly  considered very poor. Recent publi-  

c a t i ons  by Robbins (1986) repor t  concent ra t ions  of t o t a l  d i s -  

solved s o l i d s  i n  excess of severa l  thousand mil l igrams per  

l i t e r  i n  t h e  perched ground water. Water w e l l s  i n  t h e  a rea  

do no t  u t i l i z e  t h e  shallow ground water. The ground-water 

q u a l i t y  i n  t h e  deeper producing zones i n  t h e  Anaheim a rea  is  
genera l ly  good. Values up t o  600 mill igrams pe r  l i t e r  f o r  

t o t a l  dissolved s o l i d s  and up t o  325 mill igrams pe r  l i t e r  f o r  



hardness in deep ground water have been reported in the 

Anaheim area. 

3.2 SITE SPECIFIC SETTING 

As part of the previous site investigations, three 

ground-water monitoring wells, MW-1 through MW-3, were 

installed, sampled, and analyzed at the site (Figure 5). The 

purpose, methodology, and results of the installation of these 

monitoring wells have been discussed in Dames & Moore's 

November 1, 1988 report entitled "Report of Ground-Water 

Investigation for Delco Remy, Anaheim, California." This 

report was submitted to the Regional Water Quality Control 

Board (RWQCB), Santa Ana Region. The boring logs of the moni- 

toring wells are included in Appendix B. A geologic cross 

section was prepared (Figure 6) based on the boring logs. The 

site specific geology and hydrogeology are derived from the 

results of these monitoring wells. 

Based on the exploratory drilling results, the site geol- 

ogy is characterized by relatively fine-grained sediments, 
predominantly dense to medium dense silt and clay, from the 

surface to between fifteen and twenty feet bgs. The upper 

silt and clay layer is underlain by a coarser-grained interval 

of soil, generally sand, to an approximate depth ranging from 

twenty-five to thirty-five feet bgs. Beneath this sandy 

interval, sediments are characterized as interbedded sands and 

silts up to the total depth of the monitoring well borings. 

Shallow ground water was encountered at the site at 

approximately 30 feet bgs. Based on the water level 

measurements conducted in July 1988, the ground water showed a 

southwesterly flow direction beneath the site. 



4.0 EVALUATION OF REMEDIAL ACTION ALTERNATIVES 

4.1 SITE REMEDIATION OBJECTIVES 

The primary goals of remediation at the site are to pro- 

tect human health, environment, and the waters of the state 

from potential adverse affects or degradation resulting from 

the lead concentrations in the shallow soil. Specific objec- 

tives of the site remediation are as follows: 

o Assist in minimizing the potential for offsite migra- 

tion of lead to potential receptors; and 

o Assist in the prevention of lead from coming into 

contact with ground water or surface water. 

In order to achieve the above goals and objectives, and 

to establish appropriate site cleanup criteria, the following 

factors were considered: 

o Extent of lead concentrations in the soil; 

o Environmental factors that may affect migration of 

lead from the site to the environment, including soil 

physical and chemical properties, potential 

attenuation of lead, area rainfall, surface water 

considerations, etc.; 

o Proximity to and potential for beneficial use of 

ground water and surface water; 

o Potential biological receptors and exposure pathways; 

Past 

o Cost effectiveness. 

and potential future site land use; and 



4.2 DISCUSSION OF POTENTIAL LEAD MIGRATION TO GROUND WATER 

Based on the results of surface and subsurface soil sam- 

pling at the northwest field (Section 2.0) , lead is the major 
element of concern in onsite soils. Results of chemical anal- 

yses indicate lead concentrations attenuating within the upper 

one foot of soil in the northwest field. 

As stated in Section 3.2, the results of subsurface inv- 

estigations indicate that the site is underlain with about 15 

to 20 feet of a dense to medium dense silt and clay layer. 
This layer was also observed in the excavation of the reten- 

tion basin, in the northwest field area. The first ground 

water occurs at approximately 30 feet bgs. 

The migration of lead in the soil (unsaturated zone) is 

controlled by physical and chemical processes. Because lead 

and lead compounds are in solid form and non-volatile, lead 

can potentially migrate, if it migrates at all, in a dissolved 

phase in the unsaturated zone. Given our current understand- 

ing of the site, potential infiltration of natural (rain) and 

irrigation water, if any, into the soil appears to be the pos- 
sible mechanism that may dissolve lead and carry it to the 

ground water. Such a possibility is discussed below. 

POTENTIAL INFILTRATION OF WATER 

The potential infiltration rate of water into the soil at 

the site is a function of duration and intensity of 

precipitation, evapotranspiration, runoff, antecedent moisture 

content, and hydraulic conductivity of soil. The average 

annual precipitation at the site is about 14 inches (Poland, 

1959). Whereas, the potential evaporation (Mean Annual Class 

A Pan Evaporation) at the site area is about 65 inches 

(Climatic Atlas of the United States, 1968). Therefore, 

because almost all of the rainfall at the site can potentially 

be evaporated, natural infiltration is expected to be very 

insignificant. 




